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(54) Title: METHOD FOR LiXALIZING WHGHT IN A GOLF CLUB SHAFT 




(57) Abstract: Tbe invention indndes a golf dub (10) having a dub head (14) 
and a tubular shaft (12) connected to the dub bead (14). A separate weight (20) 
having a density higher than the shaft (12) is located within die shaft (12). Ama- 
terial (22) having a rigidity significandy less dian die rigidity of the shaft (12) is 
interposed between the shaft (12) and ^ weigiu (20). A mediod for making sudi 
a golf dub (10) indudes {Hoviding a golf dub shaft (12) and disposing an ex- 
pandable matoiai (21) about the wdgjit (20). The wei^t (20) and the e^>andable 
material (21) are inserted into the shaft (12) of die golf dub (10). The expandable 
tn^tAriai (21 ) is dien ^^^n^^ sudi that the expandable matprial (21) expands and 
secures die weight (20) to die shaft (12). In anodier arrangement, the weight (20) 
is co-molded widi an intermediate (2^) material having a rigidity signiJBcantly less 
than the rigidity of the shaft (12). 
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for making a golf club w'rtb one or more weight assemblies within tiie golf club shaft 
nB ,<erintiQn of the Related Art 

A golf club typically includes a shaft with a golf club head attached to the lower end of the shaft The top of the 
shaft is typically covered with a handle to facilitate gripping the golf dub. 

The current trend in the industry is to produce light-wdght golf clubs. These light weight golf clubs typically 
include hollow light-weight shafts that are made of strong yet light-weight materials such as carbon fiber compositBS. 
Light-weight clubs tend to produce longer and more accurate golf ball shots. 

It has be^ suggested that the performance of these light-weight golf clubs can be further improved by 
localizing weight at specific locations along the longitudinal axis of the shaft. For example, U.S. Patent N s^63,097 
di scloses a light weight go lf ciufa with weiflht.joca!i2ed at a specific locations alongJhgJOQgi^^^ 
club shafts TheJpcapMiji«BJaht^^^^ 
swing feel in the club. 



Weight is typically localized in a golf club by securing weights at specific locations on a golf club shaft. 
However, means for securing a weight to a golf club shaft have to date been unsatisfactory. For example, U,S. Patent 
20 No. 5,569,097 discloses a weight formed from an elastomer or other dcforraable material that has been inserted into 
the cavity of the golf club shaft. The weight fills the cavity of the shaft such that the outer diameter of the mass 
contacts the inner diameter of the shaft This method has several disadvantages. For example, the elastomer or 
deformable material is typically more rigid than the golf club shaft; therefore, this method significantly increases the 
rigidity of the golf club. Furthermore, it may be desirable to use a material significantly denser than an elastomer such 
25 as tungsten. Such a material would typically be significantly more rigid thaii an elastomer. Accordingly, such a 
tungsten weight would unacceptably Increase the rigidity of the golf club. 

Another method for localizing weight consists of placing a ring-shaped weight on the external surface of the 
shaft. However, these rings typically produce stress concentrations in the shaft when the shaft is flexed. It has also 
been suggested that the weight be incorporated into the internal structure of the shaft. For example, the weight could 
30 be incorporated into the layers of composite material that typically form the shaft. However, this method may cause 
discontinuity within the fibers of the shaft that can cause the shaft to break. 

Summary of the Invention 

The aforementioned disadvantages are addressed fay a weight assembly that simply and effectively secures a 
weight at a specific longitudinal location in the shaft without significantly affecting the flexibility or physical integrity 
35 of the golf club shaft 
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AccordinglYr one aspect of the of the present invention invoWes a golf club that includes a dub head and a 
tubular shaft connected to the chib head. A separate weight having a density higher than the shaft is located vwthin 
the shaft A material having a rigidity significantly less than the rigidity of the shaft is interposed between tiie shaft 
and the weight. 

S Another aspect of the of the present invention invohres a golf dub that includes a club head and a tubular 

shaft connected to the club head. A separate weight having a dendty higher than the shaft is located writhin the shaft. 
An expanded material Is interposed between the shaft and the weight 

Yet anotho' aspect of the present invaition invohres a method for making a golf dub that includes the steps of 
providing a gdf dub shaft and disposing an expandable material about a weight having a density higher than the shaft 
10 The weight and the expandable material are inserted into the shaft of the golf club. The expandable material is then 
expanded such that the heat expandable material expands and secures the weight to the shaft 

For purposes of sunmiarizing the invention and tiie advantages achieved ovar the prior art, certain objects and 
advantages of the invention have been described herein abova Of course, it is to be understood that not necessarily all 
such objects or advantages may be achieved in accordance with any particular embodiment of the invention. Thus, for 
1 5 example, those skilled in the art will recognize that the invention may be anhodied or carried out in a manner that achieves 
or optimizes one advantage or group of advantages as taught herein without necessarily achieving other objects or 
advantages as may be taught or suggested herein. 

All of these embodiments are intended to be within the scope of the invention herein disdosed. These and other 
embodiments of the present mvention will become readily apparent to those skilled in the art from the followmg detailed 
20 description of the preferred embodiments having reference to the attached figures, the invention not being limited to any 
particular preferred Qnbodlment(s) disclosed. 



Briflf Descrintion of the Drawinos 



These and other features of the invention will now be described with reference to the drawings of the preferred 



25 



embodiments, which are intended to illustrate and not to linut the invention, and in whidr 

Figure 1 is a perspective view of a golf club having a weight assembly with certain features and advantages in 



30 



35 



accordance with the present invention; 

Figure 2 is an eidarged sectional view of the weight assembly shown in Figure 1; 

Figure 3 is a sectional view of the weight assembly taken along fine 3-3 of Figure 2; 

Figure 4 is a sectional view of the weight assembly taken along line 44 of Figure 2; 

Figure 5 is a perspective view of several golf clubs illustrating alternative anrangements of the present invention; 

Figure 6A is a perspective view of an embodiment of the weight assembly being formed in a mold; 

Figure 6B is a perspective view of an embodimBnt of the weight assembly; 

Figure 7 is a perspective view of another embodiment of the weight assembly be'mg fonned in a mold; 

Figure 8A is a sectional view of another embodiment of a weight assembly located within a golf dub shaft; 

Figure 8B is a sectional view of anotiier embodiment of a weight assembly located witKn a golf dub shaft; 
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Figure 9 is a perspective view of an expandable material having certain features and advantages in accordance 
with present invention; 

Rgure 10 is a perspective view of another embodiment of a weight for a weight assembly having certain 
features and advantages according to the present imrentton; 
B Rgure 11 is a perspective view of another emboifiment of a weight for a weight assembly having certain 

features and advantages acconfing to the present invention; 

Figure 12 is a schematic cross-sectional view illustrating an embodiment of the weight assembly and the golf 
did) shaft under flexed and un-flexed conditions. 

Rgure 13 is a schematic cross-sectional view aiustrating another embodiment of the weight assembly under 
1 0 flexed and un-flexed condhions. 

Detailed DescriDtipri of the Preferred Embodiment 
Rgure 1 Olustrates a golf club 10 that inchides a weight assembly 18 having certain features, aspects, and 
advantages in accordance with the present invention. The goH club 10 comprises a golf club head 14 having a club face 
15. The club face 15 is used to strike a golf bail. The club head 14 that is illustrated is a "wood-type" head; however, it 
1 5 should be appreciated that the golf club 14 could also be any type of club including an Iron" or a "putter". 

The golf club 10 also includes a shaft 12 that is connected to the club head 14 by means well known in the art. 
The shaft 12 is preferably tubular and may be made from a variety of materials commonly known in the art. Preferably, 
the shaft 12 is made of a light-weight material such as a carbon fiber and organic resin-based composite. Such composite 
shafts can be produced by conventional methods well known by one of ordinary skill in the art. The shaft 12 also includes 
20 a handle or grip 1 6 at tiw oul of tiie shaft opposite the dub head 14. A golfer hdds the golf dub 10 by tiie grq) 16 when 
using the golf club 10. 

A weight assembly 18 is positioned within tiie shaft 12. As best seen in Rgures 3 and 4. the weight assembly 
18 indudes a weight 20 and an imermediate material 22 that is interposed between the shaft 12 and the weight 20. As 
seen In Figure 1, the weight assembly 18 is located at about the longitudinal center of tiie golf dub shaft 1Z However, it 

25 is an advantage of this mvention that the weight assmbly can be located at any point along the longitudinal axis I of the 
gotf dub shaft 12. Accordingly, as shown in Rgure 5, the weight assembly 18 can be positioned within a region close to 
the golf dub head 14. Altemativdy, the weight assembly 18 may be positioned in a region that Is close to the end 
opposite the gdf dub head 14. In yet another arrangement, a plurality of weight assemblies 18 may be positioned at more 
tiian one location within the shaft 12. The number of weight assemblies 18 and tteir location are determined by the 

30 desired performance characteristics of the golf club 1 0. 

The weight 20 is comprised of a material that is denser than the shaft 12. More preferably, the weight 20 is 
comprised of a material that is denser than the imermediate material 22. Accordingly, the weight has a density in the 
range of 2.0 • 21.0 grams per centimeter cubed {g/cc). More preferably, the weight 18 has a density in the range of 8.0 - 
20.0 g/cc. 
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(Most desirahhs materials for tha weight 20 wfll have a modulus of elasticity. E. that is larger than the 
intermediate material 22. The material for the ^NBight 20 will also desirably have a modulus of elastlrity, E. that is greater 
than or about the same as the golf club shaft 1Z In the preferred emhodimeiit. the material for the weight 20 has a 
modulus of elasticity, E. of approximately 8 x 1Q«- 90 x 10* pouruls per square imdi (psi). 

In the preferred embodiment, the weight 20 comprises a heavy metal, such as, for example, tungsten, wWch has 
the above^nemioned properties. For the weight assembly 18 to be effective, the weight assembly 18 preferably has a 
mass greater than 15 grams. More preferably the weight assenriHy has a mass greater than 20 grams and less than 35 
grams. Most pef eraUy, the weight assembly has a mass of 25 grams. 

The weight 20 is generally centered about ttie longitudinal axis I of the golf club shaft 12. The weight 20 also 
desirably has an elongated and. preferably, generally cyfindrical shape. An elongated and cylindrical shape is preferred 
because such a shape positions most of the weight's 20 mass close to the longitudinal axis I of the shaft 12. Such a 
shape also distributes the mass symmetrically about this longitudinal axis. However, h should be appreciated that several 
advantages of the present im«ntion can be achieved wrth weights 14 of other shapes, such as, for example, spheres, 
cubes, elongated cubes, etc It should also be appreciated that the weight 20 of the assembly 18 could consist of a 
1 S phiraBty of separate weights. Such an arrangement further reduces the influence of the weight 20 on the stiffness of the 

shaft 12 as will be explained below. 

As will be explained below, it is desirable that the outer diameter of the weight 20 be at least 1 millimeter bran) 
smaller than the inner diameter of the shaft 12. More preferably, the outer diameter of the weight 20 is at least 2 mm 
smaUer than the inner diameter of the shaft 12. Accordingly, the length of the weight 20 is deteimmed by the maximum 
outer diameter of the weight 20. the shape of the weight 20, desired (iiass of the weight 20, and the density of the weight 
20 materiaL 

Interposed between the shaft 12 and the weight 20 is the intermediate material 22. The intermediate material 
22 is preferably significantly less rigid than the shaft 12. More preferably, the intemiediate material 22 has a rigidity of 
approximately 100 fanes less than the rigidity of the shaft 1Z Most preferably, the intermediate material 22 has a rigidity 
25 of approximately 1000 times less than the rigidity of the shaft 12. As wiU be explained below, because the intemwdiate 
material 22 is significantly more flexible than the shaft 1 2. the Intermediate material 22 does not significantly increase the 
rigidity of the golf dub 10. 

Golf clubs can be subjected to harsh comlitions. such as. for example, fi) hot and cold temperatures and {ii) 
severe stresses and vibrations. Acconfingly. the intemiediate material 22 and the weight 20 should be sufficiently durable 
30 such that they do not significantly degrade when subjected to relatively high or low temperatures. Furthermore, the 
intemiediate material 22 must be sufficiently resilient to withstand the stresses and vibrations encounter by the golf dub 
10. 

In one embodiment, the intermediate material 22 comprises a non-rigid polymer, such as, for example, a urethane 
or a rubber with the abovennentioned characteristics. In accordance with cerUin of the features and advantages of the 
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present invention, several methods for forming the weight assembly 18 and securing the weight assennhly to the shaft 12 
wiO now be described. 

As shown in Figure 6A. the non-rigid polymw intermediate material 22 can be formed around the weight 18 in a 
mold 237. As the intermediate matmal 22 sofiffiies, a bond is formed between the weight 18 and the intermediate 
material. Tins bond secures the weight 18 within the weight assanbly 1 8. After the weight assemWy 1 8 is removed from 
the mold 23, an adhesn/e 25 is appBed to the outer surface 27 of the weight assembly 18 (see Figure 6B». The weight 
assembly 18 then is inserted into the shaft 12, positioned at the desired longitudinal location, and held m place with 
po^onmg rods {not shown}. The adheswe 25 is then cured to form a bond betwemi the weight assembly 18 and the 
shaft 12. 

Several differwit approaches can be used for curing the adhesive 25. For example, the weight assembly can be 
held in place as the adhesive 25 is cured overnight at room temperature, if accelerated curing is desired, the shaft 12 and 
the w«ght assembly 19 can be placed in an oven and cured at an elevated temperatura Alternatively, the adhesive 23 can 
cured by using induction coils placed around the shaft 12 where the weight assembly 19 is located. In such an 
arrangement, metal particles can be added to the adhesive to aid the curing process. 

Another method for f onning the weight assembly 1 8 includes forming the non-rigid polymer materiel 22 in a mold 
23 that includes a central cavity 29 (see Figure 7A). As shown in Rgure 78. the soHdified Intermediate material 23 
Includes an inner bore 31. An adhesive 25 can then be applied to the outer surface 27 of the intermediate matwial 22. 
The intermediate material 22 is inserted into the shaft 12 and held in place with posltionmg rods (not shown). The 
adhesWe 25 can be cured as described above. 

The woght 20 is secured to the intermediate material 22 by inserting the waght into the Inner bore 31 before or 
after the intermediate material 22 is placed into the shaft 12. Preferably, the weight 20 has an outer diameter that is 
sized and dimendoned to form an interference fit with the inner bore 31. This interference fit secures the weight 20 
within the intermediate material 22, hi an additional embodiment, an adheswe can be used to secure the weight 20 to the 
intermediate material 22. In such an endjodiment the weight 20 can be secured to the intennediate material 22 before or 
after the intennediate material is attached to the shaft 1Z To aid the positioning of the weight 1 8 within the intermediate 
material 22, the intermediate material 22 can include a bottom portion 33 (see Figure 8A). The bottom portion 33 
prevents the weight 20 from being inserted too far into the intermediate material 22. It should be appreciated that 
although the illustrated bottom portion 33 completely closes the inner bore 31, the bottom portion 33 can be formed with 
a hole with a diameter that is smaller than the diameter of the weight 20. 

In another embodiment of the present invention, the weight 20 can be completely co-molded witiiin the 
intermediate material 22 (see Rgure 8B). It should be appreciated that there could be smaO holes in the intermediate 
material 22 to help position the weight during the molding process. 

In another embodiment of the present invention, the intermediate material 22 comprises a foam. Preferably, the 
foam 22 is a closed cell or syntactic foam. Closed cell foams are prefen^d over open ceU foams because tiiey absorb less 
moisture. Furthennore, closed ceU foams have relatively good compresave strength, which is desired in this application. 

.5- 
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In accordance \Mith certain features and advantages of the present invention, a method for forming the weight 
assonhly 18 utilizing an "nrtermediate material 22 comprising a foam will now be described. As shown In Figure 9, tiie 
weight 20 is first wrapped with an expandable material 31. The diameter of the weight assembly 18 at this stage is less 
than the inner diameter of the golf club shaft 10. In thB preferred endwdanait, the expandable material 31 comprises an 
5 epoxy film with a foaniiq agent theren. An exanqrie of such an expandable material is an 301 epoxy wth foaming agent 
which sold by Newport Adheaves and ComposltBS, bic of Irvins, CA. 

The weight 20 and the expandable material 31 are inserted into the cavity of a shaft 12. Once the weight 20 
and the expandable material 31 are in the proper longitudinal position, the expandable material 31 is heated. The heat 
causes the foaming agent *m the expandable material 31 to foam, which causes the epoxy to expand. After a spedTic time 
10 at a specific tempoature, to epoxy sofiififies to form a closed ceU foam. The epoxy foan also fonns a bond Mrith the 
weight 20 aid the inner surface of the shaft 12, which secures tiie weight 20 to the shaft 12. 

Figures 10 and 11 illustrate additional embodments for the waght 20. In Rgure 10, the weight 20 includes a 
spiral rii^a 24. The ridge 24 helps to prevent the weight 20 from slipping within the weight assembly IB and may also 
provide adcBtional surface area to which the intermediate material 22 and/or adhesive 25 can bond. Figure 1 1 iBustrates 
1 5 another weight 20 that includes a plurality of ridges 24 and indentations 26. wtnch also help to prevent the weight from 
moving within the weight assembly 1 8. 

As mentioned above, one advantage of the ptesem invention is that the weight assembly 18 does not 
significantly affect the flexiblBty of the golf dub 10. Figure 12 ilhjstrates a section of a golf club 10 with a weight 
assembly 18 accordmg to the present invention. The golf ctab shaft 12 is Olustiated in an un-flexed position by sofid lines 
20 and a flexed positioned by dashed lines. When the shaft 12 is subjected to a certain amount of flexion about the bending 
moment X. the walls of the shaft are deflected a certain distence y, with respect te the longitudinal axis I. In use. a golf 
dub shaft 12 is typically flexed a relatively small amount Accordingly, tiie neutral axis of the shaft 12 lies relatively dose 
te the longitudinal axis I of the shaft 1 2. Because the weight 20 is situated generally about the longitudinal axis I and the 
outer diameter of the weight 20 is sufficiently distenced from the shaft 12 wall, most of the weight 20 ies near the 
26 neutral axis of the shaft 12. Tliorefore. for a gwen amount of flexion, the areas around the neutral axis deflect a mudi 
smaller amoimt y; as compared to the shaft 1 2 . 

Because the intermediatt material 22 a preferably significantly less rigid than the shaft, most of the deflection 
y, mar the weight wiH be absorbed by the mtemiediate material 22. That is, the intermediate material 22 will compress 
and stretth a distence y^tocompensateforthetendency of the rigid weight 20 to not deflect As mentioned above. y,is 
30 relatively small and ti« intemiediate material 22 is significantly more flexible than the shaft; therefore, the additional 
resistence te flexion caused by the compression of ti^e intemiediate material 22 is minlmaL Furthermore, any deflection 
that does occur in tiie rigid weight 20 will be minimal so as te not significantly affect tiie golf club's 10 overall resistence 
to flexion. Accordingly, the weight assembly 18 does not significantiy mcr^ase the rigidity of tiia golf club 10. 
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As mentioned above, the weight assembly 18 can be formed from a plurality of weights 20 (see Figure 13). 
Such an arrangement further reduces the affect of the weight assembly 18 on the rigidity of the golf club 10 by providing 
the weight assembly 18 with a bending gap 50 (i.e., the gap between the weights 20). 

Although this invention has been disclosed In the context of certain preferred embodiments and examples, it wrili 
be understood by those skiled in the art that the present invention extends beyond the specifically dtedosed embodiments 
to other dtemadve embodftnents andfor uses of the invention and obvious modifications and equhralents thereof. Thus, it 
is intended that the scope of the present invention herein disclosed shouki not be limited by the particular disciosed 
embodiments described above, but should be determined only by a fair readmg of the claims that f oUow. 



wo 01/47611 



PCT/US0(I/31163 



WHAT IS CLAIMED IS: 

1 . A golf club comprising: 
a club head; 

a tubular shaft connected to said club head and having a density and a rigidity; 
a separate weight having a density higher than said density of said shaft and located within said 
shaft; and 

a matvial having a rigidity significantly less than said rigidity of said shaft and mterposed between 
said shaft and said weight 

2. A goK dub as set forth in claim 1 wherem said non-rigid material has a rigidity 1 00 times less than 
the rigidity of the shaft 

3. A golf club as set forth in claim 1 wherein said non-rigid material has a rigidity 1000 times less 
than the rigidity of the shaft 

4. A golf club as set forth in daim 1 wherein said weight and said non-rigid material do not 
significantly impact the rigidity of said shaft. 

5. A golf dub as set forth in daim 4 wherein said weight and said non-rigid material increase the local 
benduig stiffness of the shaft by less than 10 percent 

6. A golf dub as set forth in clabn 1 wherein said non-rigid material is a foam. 

7. A golf club as set forth in claim 1 wherein said non-rigid material is a dosed cell foam. 

8. A golf club sat as set forth in daim 1 wherein said non-rigid material is a polymer. 

9. A golf dub set as in claim 8 wherein said non-rigid material is rubber or urethane. 

10. A golf club as set forth in daim 1 wherein the outer diameter of the weight is at least 1 millimeter 
smaller than the inner diameter of the shaft 

11. A goH dub as set forth in claim 1 wherein said weight is substantially cylindrical. 

1 2. A golf dob as set forth in claim 1 wherein said weight comprises a plurality of separate pieces. 

13. A golf dub as set forth in claim 1 wherein said weight is shaped such that said weight does not 
move relative to said non-rigid material. 

14. A gdf dub as set forth in daim 1 wherein said weight mcludes at least one ridge that is spirally 

wound around said weight 

15. A golf club as set forth in daim 1 wherein said weight is made of tungsten, 

1 6. A golf dub as sot forth in clami 1 wherein said weight has a mass of least 20 grams. 

1 7. A golf club as set forth in daim 1 wherein said weight has a mass no greater than 35 grams. 

18. A goH dub as set forth in claim 1 wherein said weight has a mass of at between 20 and 35 grams. 

19. A gdf dub as set forth in claim 1 wherein said weight and said non-rigid material is positioned 
within the shaft such that they are positioned in a tip region of said shaft. 
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20. A golf club as set iorth in claim 1 wherein said weight and said non-rigid material are positioned 
within the shaft such that they are positioned in a handle region of said shaft. 

21 . A golf club as set forth in claim 1 wherein said shaft has a top and bottom end and said weight and 
said non-rigid material are positioned at a point between a tip region and a handle region of said shaft 

5 22. A golf club comprising: 

a club head; 

a tubular shaft connected to said club head and having a density and a rigidity; 
a separate weight having a density higher than said density of said shaft and located within said 
shaft; and 

^0 an expanded material interposed between said shaft and said weight. 

23. A golf dub as set forth in ciami 22 wherein said expanded material is expanded in response to heat. 

24. A golf club as set forth in claim 22 wherein said expanded material is formed from an apoxy film 
with a foaming agent that is activated when heated. 

25. A golf club as set forth in claim 22 wherein said expanded material has a rigidity 100 times less 

1 5 than the rigidity of the shaft. 

26. A golf club as set forth in claim 22 wherein said expanded material has a rigidity 1000 times less 

than the rigidity of the shaft 

27. A golf club as set forth in claim 22 wherein said weight and said expanded material do not 

significantly impact the rigidity of said shaft 
20 28. A golf dub as set forth in claim 27 wherein said weight and said non-rigid materid increase the 

local bending stiffness of the shaft by less than 10 percent. 

29. A golf club as set forth in claim 22 wherein said expanded meterial is a foam. 

30. A goH club as set forth in claim 22 wherein said expanded material lis a closed cell foam. 
31 : A goH club as set forth in claim 22 wherein said weight is substantially cylindrical, 

25 32. A golf dub as set forth in claim 22 wherein said weight comprises a plurality of separate pieces. 

33. A golf club as set forth in daim 22 wherein said expanded material is spiral wrapped around said 

weight 

34. A golf club as set forth in daim 22 wherein said weight is shaped such that said weight does not 

move relative to said heat expanded material. 
3Q 35, A golf club as set forth in claim 22 wherein said weight includes at least one ridge that is spirally 

wound around said weight 

36. A golf club as set forth in claim 22 wherein said weight is made of tungsten. 

37. A golf club as set forth in claim 22 wherein said weight has a mass of least 20 grams. 

38. A golf club as set forth in claim 22 wherein said weight has a mass no greater than 35 grams. 
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39. A golf club as set forth m daim 22 wheran said weight has a mass of at between 20 and 35 

grams. 

40. A golf club as set forth in clami 22 wherein said weight and said expanded material is poslttoned 
within the shaft such that they are positioned m a tip region of said shaft. 

41. A golf club as set forth in claim 22 wherein said weight and s»d expanded material are positioned 
within the shaft such that they are positioned m a handle raginn of said shaft. 

42. A golf dub as set forth in daim 22 whwein said shaft has a top and bottom end and said weight 
and sad expanded material are positioned at a point between a tip region and a handle region of said shaft 

43. A method for maldng a goH dub comprising the steps of: 
providing a golf dub shaft; 

disposing.an expandable materid about a weight having a itensity higher than said shaft: 
insetting said waght and said expandable matariai into the shaft of said golf club; 
expanding said expandd»le materid such tiiat said expandable materid expands and secures said 
weight to sdd shaft 

44. A matiiod as set fortii in daim 43 wherein said expancimg step mcludes heating the expandable 

material 

45. A method as set forth in daim 43 wherein sdd heat expandable materid includes an epoxy film 
with a foaming agent therein and said expanding step furtiter comprising heating said expandable materid sudi that 
sdd foaming agent foams and expands said epoxy. 

46. A metiiod as set fortit in daim 45 wherdn sdd expanding step hicludes heating said expandable 

materid to at least 250 degrees Fahrenheit. 

47. A method as set forth In clam 45 wherdn said expanding step mchides heating sdd expandable 

materid to at least 250 degrees Fdirenheit for at least 60 rairaites. 

48. A method as set forth in claim 43 wherein said shaft includes a tip region, a handle region, aral a 
25 middle region, further comprismg positioning sdd wdght and axpanddda materid in said tip region. 

49. A method as set fortii ta ddm 43 wherein said shaft indudas a tip region, a handle region, and a 
middle region, further compridng positioning said wdght and expandable materid in sdd handle region. 

50. A method as sat forth in dam 43 wherdn sdd diaft indudes a tip region, a haidle region, a>d a 
middle region, further compridng positioning sdd wdght and expandable material in said middle region. 

30 51. A gdf club as set forth in cldm 43 wherdn said dispodng step comprises dispodng an expaidable 

materid about a wdght having a mass of least 20 grams. 

52. A golf club as set forth in claim 43 wherein said disposing step comprises disposing an expandable 

materid about a wdght having a mass of less than 30 grams. 

53. A gdf club as set forth in claim 43 wherein sdd disposing step comprises dispodng an expandable 

. 3S material about a wdght having a mass between 20 and 35 grams. 

.10. 
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